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Appendix F 

Charts of Plotted Data from Tensiometers with Performance 
Evaluation and Recommendations 

Author: Joel Hu bbell 

Key to Appendix 

Soil Water Potential: The top graph is the calculated soil water potential data from the tensiometer. It is 
produced by the measurement from the lower pressure sensor minus the upper pressure sensor’s 
measurement (soil gas pressure). Where the upper pressure sensor is suspected to be nonoperational, the 
measurement from a different upper pressure sensor in the same well is used for the calculation. 

Soil Gas Pressure: The bottom graph is the raw soil gas pressure from the upper sensor. It is presented as 
recorded with no modification. 

Notes: Individual pressure sensors are described by their depth in feet. Many of the tensiometers respond 
as if the stainless steel membrane has not been h l ly  saturated. Techniques need to be developed to ensure 
the porous membrane is h l ly  saturated. 
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Soil Water Potentll 

The 6.1 appears to need the SS to be wetted. The 1 1 and 17.2 appear to have responded to wetting and 
need to be refilld with water. 

They all tracked closely initially, but in late April the 17.2 deviolted for an unknown reason. The 6.1 has 
s w d  offsets &om the baromhc pressure (BP) probably camed by performing maintenance. 
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The 4.8 appears to need to be filled with water. The 7.5 was starting to equilibrate but appears to have run 
out of water and then refilled several times. The 9.9 appears to have been working, but readings have 
changed significantly over time suggesting to check calibration and the stability of the transducer. 

Soil Gas Pressure 

All three w m  tracking until about June. Then, the 9.9 shifted out of phase, suggestq electrical problem 
in that sensor. 
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The 4.5 needs to be filled with water, and the wiring should be checked between the gm pressure and 
water pressure traducers. There appears to be 1- electrical connections starting in June. The 9.8 was 
starting to equilibrate but ran out of watm and then started to produce erratic data suggestive of a poor 
electrical connection. The 16.1 may have reversed wiring with upper sensor. It needs a calibration check. 

Soil Gas Pmiure 

All transducers tracked well until April. The 4.5 and 9.8 tracked until July when the 9.9 became erratic, 
suggesting a wiring problem in that sensor. The 16.1 is no longer measUring soil gas pressure. This 
suggests revend wiring with the upper transducer. 
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Soil Water Potential 

The 6.1 appears to need the SS to be wetted. The 12 responded but needs to be refilled. The 19.2 is 
nlnning and producing data. 

The 6.1 appeam to be collecting representative data. The 12 transducer does not produce data. The 19.3 
suggests there are transducer problems or the s e m r  is in a low air permeability zone isohted from the 
atmospheric pressure changes. 
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Soil Water Poten- 

The 6.4 appears to have been Mining in late March but needs to k refilled to produce data The 13.8 and 
23.2 reading am 1,200 and -69, respectively, indicating elecaical or sensor problems. Their overall trends 
over time have been plotted in this graph, not absolute values. 

The 6.4 appears to be praduchg representative data. The 23.3 tracked until June when readings shifted, 
suggesting electrical problems. The 13.8 was connected in June and is providing representative data. 



Soil Water Potential 

The 6.3 and 15.7 appear to need to be refilled with water. The 10 readings suggest there might be a wiring 
problem where the sensor outputs are reversed. 

The 6.3 and 15.7 appear to be praducing repmentative data. The 10 should be checked for correct wiring. 
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Soil Water Potentid 

The responses b m  the 4.4 and 1 1.4 s e m  indicate they need to be filled with water. The 1 1.4 started to 
respond in April, but the respame suggesb the SS was not completely wet. The 20.7 readings suggest 
there is a wiring problem where the upper and lower sensor output8 are reversed. 

soil Gas Pressure 

The 4.4 and 1 1.4 WMOTS appear to be pducing representative data. The 20.7 should be checked for 
correct wiring. The two transducers appar to have been reversed. 
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Soil Water Potential 

The 6.4 needs to be filled with water. The 9.2 and 1 1.6 sensors provide B reading of -263 indicative of a 
sensor or electrical discconnection. 

The 6.4 and 9.2 sensors appear to have poor electrical connections. The 9.2 worked at first but now reads 
-263. The 1 1.6 -6 to have reversed wiring with the lower sensor (reading Field 5hmpIirtg Plan 
[Salomon 20011). 

' 
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Soil Water Potentid 

All the sensors need comections checked and filled with water. 

Soil Gas Pressure 

All the senm need connections checked for proper response. There may be reversed wiring in the lower 
two imtmments. 
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SOH Water Potential 

The 6.4 needs to be fdld with water. The 1 1.3 and 18.5 were working. There is a problem with the 1 1.3 
after July, suggesting a poor elecaical comectim. The 1 &.S needs water added. 

The 6.4 data looked good until April and then stopped following the BP. The 1 1.3 appears to have had a 
poor electrical connection, worked until October, and now has a poor connection. The 18.5 appm to be 
isolated M the atmosphere. 

F-13 



.. 

Seil Water PotenUd 

The 6.4 needs to k filled with water and have wiring checked. The 1 1.3 appears to be working. The t 8.5 
had wiring problems and needs the calibration checked. It might have the mmrs r e w d .  

Soil Gaa Pmaure 

The 6.4 and I 1.3 track each other. The 18.5 appears to be pneumatically isolated fiom the atmosphere or 
may bave mersed wiring. 
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The 5.9 needs to be filled with water. The 9.2 needs to be filled with water. The 12.5 had electrical 
problems and is d i n g  -263. 

The 5.9 and 9.2 track correctly. The 12.5 had elecaical problems and is reading -263. 
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-4- Soil 
Water Potential 

The 7.5 needs to be filled with water. The 12.7 sppema to have the wiring switched between the top and 
bottom sensor. The 16.8 was reversed but was corrected in June. 

Soil Gas Presrure 

The 7.5 is tracking the BP. The 12.7 appears to have the wiring switched between the top and bottom 
sensor. The 16.8 was r e v e d  but was cofidcttd in June. It appears to be imlated from the BP. 
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Soil Water Potential 

All the senms need to be filled with water. The 9.4 might have the wiring switched between the top and 
b o t t o m ~ o r .  

All the m o m  tracked the BP; however, the decreasu in the 9.4 suggests reversed Wiring. 
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The upper two instruments need to be filled with water. The 7.4 is readmg -263, suggesting an electrical 
problem. 

Soil Gas Premwe 

All three s m m  are tracking the BP. 
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Soil Water Potential 

The 5.7 neads to be filled with water. The 7.9 has elecmcm problems and is reading -263. The 10.5 
appears to be operating. It should be refilled with water. 

The 5.7 and 7.9 have high electrical noise. The 10.5 appears to be operating. 
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All three need to be filled with water. The 9.2 may have r c v d  wiring (upper and lower) and should be 
checked. 

soil Ga@ Presnure 

The 9.2 may have reversed wiring. The other s e n m  are tracking properly. 
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The 14.8 and 17.8 may both have reversed wiring. AU three need to be filled with water. 

The 14.8 and 17.8 m y  both have reversed wiring. The 5.4 is tracking BP. 
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Soil Water Potential 

The 6.5 started to work in April but appears to have nm out of water. The bottom chamber should be 
refilled, making sure that the SS is saturated. The 16.7 and 19.3 need to be checked and filled with water. 

The 6.5 and 15.7 appear to be working and gave similar data except h n  a time interval in early July 
when all tho readinp were slightly m t i c .  The 19.3 fi depth needs to be checked. It appears to be 
hydraulidty diaconnacted with the soil gas pressure. 
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soil 
Water Potential 

The 5.7 is -king the barometer suggesting the SS is not wetted. The 12.2 appears to have been wetting 
in July but has run out of water. The 16.6 was tracking to May but appears to be m t i c  at this time. This 
suggests a wiring or electrical problem. 

Soil Gaii Pramre 

The 5.7 and 12.2 were tracking until July when the 12.2 shifted and so needs to have the calibration 
checked. The 16.6 appears to be offset (to high pressure) and has been erratic (check wiring) since July, 
indicating potential wiring problems. 
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Soil Water Potential 

The 4.4 and 9 track the BP, so the SS is probably not wetted up. The 9 was operating in early A@ but 
now needs additional water added. The 10.3 appears to be optrating correctly. 

All of the soil gas pressures track each other suggesting that the offset may just vary. 
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The 4.9 is tracking the BP suggesting that it needs to be filled with water. The 10.5 m d u c e r  reads - 
69 cm suggesting a wiring problem or failure of the W w e r  (no output). The 14.3 appears to have been 
operahg c W y ;  however, it needs to be filled with water. It may be near or at saturation. 

Soil Gas Pressure 

The 4.4 and 10.5 track, suggesting they are functional but of€set by about 20 cm, indicating calibration 
check is in order. The 16.4 appears to be sealed from the soil gas or may indicate saturated conditions at 
this depth. 
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Appendlx G 

Tensiometer Pro& Summary Status 
Author: Joef Hubbell 

G-1. BACKGROUND 
Data from the direct push tensiometers were evaluated to determine the status of the water pressure 

transducer in the lower water chamber. This idomtion will provide guidance on what needs to be 
perfmed on each of the instruments. Thew determinations were macle based on the dmta from the johbe2 
file and not the data collected on PC during field activities. Raw data and all plots are accessible at the 
shared file, jmh/shadDP Tensiometer. Only the tensiometer is evaluated in this write up (not 
premure, ie., upper valve). For the color impaid, a letter is added as to the status with G for good, B for 
need to add water, Y for electronic or cdibration problem, and R for no apparent response to opening the 
valve, so it ne& to be actuated again. 

G12. LEGEND (FOR INSTRUMENT DEPTH) 

Appears to be workin@o not disturb 
Was w 0 r k h g - W  to work but needed to add water 
Valve opened-w to refill again 
Trmaducer problcm-electrical, calibration, or erratic 
No repme to valve Opening (125 psi) 
Valve not checked at 125 pi--other problem 

Color Identifier Color Identifier 
G 
B 
G 
B 

P 
XXXXXXX 

Notes: Instruments in the 743, DU, MM2, MM3, and MM4 sites wen pressurized (potentially at 
higher pressures -125 psi) to open the valves the week of April 1-5. The 741, SVR, and MMI were not 
pressurized at that time (several of these a p  to be working). 

Several sensors have gape in data that limit determination if the instrument responded to valve 
8. opening. Data will be us8d to the latest available 

If the instrument doe --- res: --- - ’ 
I activating the lower p o l  valve b m  &a in 

the johbe2 file, it is noted 

Several instruments had multiple difficulties and were marked with two colors. 

Several instruments in SVR have electrical problems and were marlred as such. 

Dab are updated for wells on 4/26/2002: SVR-12, SVR 20,741, DU-08, DU-10, DU-14, MM1, 
and MM3. Other tensiometers were not revaluated since the remaining i n s m b  wen not manipulated 
in the field. 

n Second, try to refill those that did not m m n d  the first time and those where the valve opened but 
did not indicate filled with wate 
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Table G-1. Robe completionS in the depleted UraaiUM focus area. 

Tensiometer 
Instrument 

Cluster probe Depth 
Name Recommendad Action Name Iff', 

and refill with water, logger was off in auguat4ta 

Table G-2. h b e  completions in the Pit 4 orgam 'c sludge fwus area. 
I I 

g 850, but mdmg shifted to 1 J U h e c k  wiring and 
m 

J 
I 
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Tensiometer 
rnsaument 

Cluster Robe Depth 
Name Recommended Action Name (f€) 

MMX-1 W orkin-j ust watch . 
Working-just watch. b 1 - 1 - T 2  
Emtic, check calibration and wiring comwtions, fill lower chamber. 
Erraticy check calibration and wiring connections, Wiring m a t  be 

Working, do not disturb, Shift in data? 
Wiring C O H ~ C ~ ~  

' 

b 1 - 1 - T 3  1 

MM1-2 R V W S ~ ?  

leck calibration, and refill with water, not reading. 

Was working but shifted 80 cm upwd-check calibration, refill with 
water. 1-3-T2 
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me by activating lower spool valve 

tensiometer, fill lower 

a 
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Tensio + 
I probe Cluster I . . .  

Name Recommended Action Name 
g p  XD is erratic. 

bheck reqonsc by activating lower spool valve to fill tensiometer and 1 

neter 
Instrument 

Depth 
IR) 

'electrical problems readmg * -69. MM4-5-T2 
WaS 5- * to work activate valve, and add water. MM4-5 -T 1 

I 
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